Ditercalinium, a nucleic acid binder, inhibits the respiratory chain of isolated mammalian mitochondria.
Ditercalinium (a 7H-pyridocarbazole dimer) has been designed to bisintercalate into double-stranded DNA with high affinity. In this paper we provide evidence for inhibitory interactions of ditercalinium with electron transport in isolated rat liver mitochondria. It is shown that ditercalinium probably inhibits the electron transfer between membrane cytochrome c and oxygen (cytochrome c oxidase activity) and the electron transfer between the matrix side of inner membrane (Complexes II and III) and membrane cytochrome c. The level of inhibition of the last oxidation step of the respiratory chain appears to be highly dependent on the drug/membrane diphosphatidylglycerol ratio. It is suggested that the mechanism of cytochrome c oxidase inhibition by ditercalinium could be due to the complexation with the diphosphatidylglycerol environment essential for its activity rather than to a drug-enzyme direct interaction. This hypothesis is strengthened by experiments with pure cytochrome oxidase. Therefore, the interaction of ditercalinium with diphosphatidylglycerol may be envisaged as one factor, among others, responsible for its hepatotoxicity.